Functional assessment of cryopreserved pig aortas for pharmaceutical research.
Several in vitro studies have demonstrated diminished post-thaw functional activity. Therefore, the aim of this study was to investigate the consequences of thawing and storage method used on the post-thaw functional activity of cryopreserved pig aortas with the aim of adjusting the freezing and thawing protocol so that the vascular segments are preserved in the best possible state, maintaining structure and functionality so that they can later be transplanted with success. In vitro responses of frozen, thawed pig aortas were used to investigate the functional activity after thawing at 15 degrees C and 100 degrees C/min and after storage in gas or liquid phase of liquid nitrogen. Cryopreservation was performed in RPMI 1640 medium + 10% dimethylsulfoxide and the rate of cooling was -1 degrees C/min, until -150 degrees C was reached. After thawing the maximal contractile responses to all the contracting agonists tested (KCl, noradrenaline) were in the ranges of 13-27% compared with the responses in unfrozen pig aortas. Contractile responses were slightly better when thawing was performed at 15 degrees C/min compared with 100 degrees C/min. The endothelium independent relaxant responses to sodium nitroprusside were reduced ( P < 0.05). Cryostorage of pig arteries also resulted in a loss of the endothelium-dependent relaxant response to acetylcholine. The cryopreservation method used provided a limited preservation of pig aorta contractibility, a reduction of the endothelium independent relaxant responses, and no apparent preservation of the endothelium-dependent relaxation. It is possible that further refinements of the cryopreservation protocol might allow better post-thaw functional recovery of pig aortas.